This paper examines the gender wage gaps along the wage distribution in Egypt using individual data from the labor market panel surveys 1998, 2006 and 2012 and a quantile regression approach. Results show that in average female's hourly wage is significantly less than that of males. While the wage gap in average is in favor of men it is decreasing with time and with education. Across quantiles the effect of being a female on hourly wages is negative, however this gap is higher at the lower and highest quantiles as compared to the middle ones.
1-Introduction
There is a common agreement among researchers that observed labor market outcomes differ by gender in most developing economies. These differences include rates of participation in labor force, occupational choice, sectoral allocation, unemployment rate, as well as wage distribution. Mainly wages are key indicators of economic well-being and of individual accomplishment. Therefore, the level of women's relative to men's pay is an informative indicator about both women's progress in the labor market and their status in the household (El-Hamidi, and Said, 2008) .
The gender wage gap points to women's disadvantage in earned income relative to men. This gap reveals implicit and explicit discrimination practices in employment and wages. Wage based discrimination arises when workers with identical productivity characteristics receive unequal treatment in reward (El-Hamidi, and Said, 2008) .
The gender wage discrimination favoring men is well documented in several studies (Anker, 1997; Ashraf and Ashraf, 1998; Hampton and Heywood, 1993; Hoffner and Greene, 1997; Francois, 1995; Ermisch et al., 1990; Nor, 1998; Teo and Bhattarcherjee, 1998; Schafgans, 1997; Weeden, 1998; Wright and Ermish, 1990; Terrell, 1992; Harkness, 1996; Stephen, 1998; Teo, 2003 and Poulakis, 2012) . Gender wage differences appear to occur in many countries to some extent.
Gender differences are often documented by the ratio of female and male wages. Statistics on wages show that female/male earnings ratios are commonly less than one, indicating that females usually earn less than males do (Kara, 2006) . However this does not explain how much of this difference could be attributed only to being a female or male.
Hence, several studies have been dedicated to examining the extent of the discrimination and its possible explanations. In this context human capital theory has become the most frequently employed economic model for explaining labor market outcomes, starting with the pioneering work by Schultz (1959 Schultz ( , 1960 Schultz ( , and 1961 . According to this theory, productivity is mainly determined by the stock of human capital of a worker. Human capital mainly results from formal education and work experience, which affect productivity, and in turn affect earnings.
In addition, other variables are found to have significant effect on wages and consequently are also very important in explaining the wage differences. Those include occupation, industry, and sector ownership (Derek, 1998; Elizabeth, 1998; Terrell, 1992) . Then, the unexplained part can be attributed to gender differences (Kara, 2006) .
Recently, research has focused on examining the gender wage gap along the whole wage distribution. Those studies have confirmed that gender wage gap may differ along the wage distribution. In this context one can distinguish between "glass ceilings" and "sticky floors".
In some countries, females experience glass ceilings as demonstrated by larger gender gaps at the top of the wage distribution. In others, they face sticky floors where gender gaps are higher at the bottom of the wage distribution (Aktas and Uysal 2012 and Albrecht et al. 2003) . Thus, higher wage gaps, conditional on covariates at the top of the wage distribution are consistent with the presence of 'glass ceilings', while pay gaps that expand at the bottom of the distribution, reflect 'sticky floors,' or "glass ceilings at the ground floor" (Arulampalam et al. 2006 , Albrecht et al. 2003 , de la Rica et al. 2005 and Aktas and Uysal 2012 . Accordingly it's interesting to, study the gender gap along the wage distribution.
Glass ceiling can be explained by the unequal allocation of 'good' jobs (high paying), which are in short supply (Pendakur and Pendakur 2007) . Typically, this is understood to mean that when there are two or more groups of unequal status in the labor market, the inferior group will have earnings distributions, which look similar to the dominant group over ordinary jobs, but are comparatively thin over high-paying jobs. Likewise 'sticky floors' may arise because the wage distribution reflects labor market segmentation, with informal jobs occupying the lower end of the distribution (Tannuri-Pianto, Pianto and Arias 2004). In this context, sticky floors reflect the presence of barriers against access to 'good jobs' for disadvantaged groups.
Moreover, 'sticky floors' may happen even in regulated labor markets with anti-discrimination legislation. In this case, sticky floors may arise due to the fact that "only the more articulate and better educated are willing to take legal action against violations of the law", because men are initially appointed at a higher starting salary within a particular scale, or because women at the lower end have less bargaining power compared to men due to family obligations or social traditions (Arulampalam et al. 2006 and Gunewardena et. al 2008) .
Accordingly, knowing where the unexplained gender wage gaps occur in the wage distribution, and how their magnitude differs along the distribution, is crucial to enhance our understanding of the gender discrimination in the labor market and to design more effective policies to lessen or eradicate it. For instance, policies intended to tackle discrimination have both equity and efficiency gains. The equity gains will be even higher if analysis reveals gender disparities to be larger at the bottom of the distribution. Counterfactual analysis based on quantile regression makes such an analysis possible.
Evidence on gender wage gap in the Middle East and North Africa region MENA, including Egypt, goes in line with the international literature. Two important remarks are worth noting in this regard. That evidence reported gender-based occupational segregation in the labor markets (Aktas, and Uysal 2012; Kandil, 2009; Kara 2006; El-Hamidi, and Said 2008) .
Occupational segregation exists when women dominate in certain occupations and men in others, resulting in lower earnings and in efficiency loss (lower productivity). Labor laws, tradition, social pressure and commitment to the family may forbid women from occupying certain jobs that are considered dangerous or that require work at night, or may discourage women from taking better paid jobs, and thus confining themselves to particular employment opportunities. Accordingly, occupational segregation plays a very important role in the size of the gender pay gap in MENA countries (El-Hamidi and Said, 2008) .
Moreover, sector ownership is considered to be particularly important in MENA countries in general and in Egypt in specific where public sector usually comprises a major part of the wage employment (Tansel, 2004) . Therefore, it could influence the wage setting and other employment practices in the rest of the labor market including the gender wage gap. Given the large role of the state as an employer in the MENA region the gender wage gap has often been explored across public-private divide for those countries (Tansel 2004; Said 2003; El-Hamidi and Said 2005; Said 2007, El-Hamidi, and Said 2008; Said 2015) .
In this context the study is an attempt to examine whether 'sticky floors' and/or 'glass ceilings', characterize the Egyptian labor market using quantile regression analysis. It also tries to analyze main determinants of gender-based wage discrimination (El-Hamidi and Said 2008) in Egypt over a period (1998 to 2012) capturing where a woman lives should be taken into account in the model. Accordingly the proposed study is an attempt to fill in these gaps in the literature. In the present paper, I adopt Quintile Regression (QR). Estimations of the mean gap, as suggested in several studies and for several countries (Badaoui et al., 2008, for South Africa) , conceal the variety of situations that may exist. Instead, the present paper suggests using quintile regression (QR) to assess female wage gaps at different points along the conditional wage distribution.
Moreover, in addition to individual and households characteristics, the model will include locational variables to reflect the social context where the wageworker lives. The paper is organized as follows; section 2 describes the methodology. Section 3 presents the data and data description in addition to a brief discussion of the raw wage gap. The estimated results are discussed in section 5 and finally section 6 concludes.
2-Methodology
This study uses a quantile regression model as introduced in Koenker and Bassett (1978) to describe the conditional wage distribution. By construction, using OLS regression to study the gender wage gap focus on the mean of the wage distribution where the marginal returns to different covariates are estimated only at the mean. Nevertheless, the effects of those covariates can differ along the conditional wage distribution. Recently, quantile regression (QR) techniques are used for examine the effects of the covariates on log wages at different quantiles of the wage distribution (Aktas and Uysal, 2012) .
QR is more flexible than OLS and allows studying the effects of covariates on the whole conditional distribution of the dependent variable. This is especially useful when studying the gender wage gaps, as data suggests that gender-earnings differentials involve more than just that males, on average, earn more than females.
Quantile regressions are an extension of the least squares estimation of conditional mean models to the estimation of a group of models of conditional quantile functions -of which the default is the median regression estimator or Least Absolute Deviations (LAD) estimator that minimizes a sum of absolute errors Hallock 2001 and Gunewardena et. al 2008) .
Thus offering a more detailed examination of the conditional wage distribution. In contrast to the OLS the QR methods are preferred since they initial a higher degree of robustness in estimation as it is less sensitive to outliers (Koenker and Bassett, 1978) and can detect and correct (in combination with bootstrap methods) for heteroskedasticity (Deaton, 1997) . As in ordinary least squares regression, where the mean of the distribution of the dependent variable, which is log wage of worker i in our case, is modeled conditional on the regressors, quantile regressions yield models for different percentiles of the distribution.
For any worker i, the "# quantile of the wage distribution, conditionally on the observables, can be written as a linear function of the regression variable, X as follows:
Where ) is the wage of individual i, ) is the set of covariates that will be used in the model and the coefficient % is the slope of the quantile line giving the effects of changes in X on the "# conditional quantile of .
The covariates include individual characteristics such as age, age squared, education level, marital status, sector of employment, and parent's education. The model includes as well households' characteristics such as the household size, and number of durable goods.
Moreover, the model will include variables reflecting the social context,that is captured by urban/rural dummy and regional dummies.
The conditional wage gap between men and women is captured by a dummy variable ) , that equals 1 if the individual is a women, 0 otherwise. And, measures the gender premium/penalty at the "# quantile.
As shown by Koenker and Basset (1978) , the model can be estimated by finding the vector % that minimizes the following:
Coefficients of quantile regressions are interpreted in the usual way. Standard errors are bootstrap standard errors (Gunewardena et. al 2008) .
Three version of the model are estimated. The first and the main model is one that includes all three groups of regressors: individual characteristics, household characteristics and regions.
The second model includes only individual characteristics as regressors while the third one includes household characteristics as well. The intuition behind estimating those three versions of the model is to compare the results concerning the effect of gender on wages when using less number of observables and also to compare the significance of the quintile regression estimated coefficients from the OLS ones.
One concern in the adopted methodology is the selectivity bias in the labor force participation choice in addition to in the selection into wage employment. Selectivity-correction techniques for mean regression are common, though accurate empirical estimation is often difficult due to issues relating to identifying instruments or exclusion restrictions. However, techniques to correct for selectivity bias in quantile regression models are less common and there is little consent regarding the most proper correction technique. Given the lack of sufficiently good instruments for a labor market participation decision or wage employment in our sample, the trade-off in using potential instead of actual experience in the selectivity corrected model, and the added complications that arise in correcting for selectivity bias in quantile regression models, This paper follows a strand of studies and adopt no selection correction technique in either the ols or quantile regression models (de la Rica, et. al 2005 Pham and Reilly 2006; Newell and Reilly 2001; Montenegro 2001; Said 2003 ; Sakellariou 2004 and Gunewardena et. al 2008) . Accordingly, results of this study should be interpreted as being conditional on the selected samples. Moreover in the absence of selectivity correction, the coefficients in the regressions are biased estimates of returns to covariates. Hence they are the returns to covariates of the given samples, and cannot be applied to the working age population in general.
3-Data:
The analysis utilize cross-sectional data from three comparable Egyptian labor market surveys: Table 1 describes the selected samples. Focusing on wageworkers leaves a total sample size of 27,022 observations of which 21,697 are males accounting for 80.3% of the sample. Indeed, women who are self-employed and unpaid family workers, excluded from our final sample, represents majority of employed females in Egypt. Females have an average age of 35.3 years old while the average age for males is 35.2 years old. Females have higher years of schooling in average (around 13 years as compared to 10 years for males). The majority of females (74%) work in the public sector while only 41% of males work in the public sector. Table 1 shows that hourly wages are on average larger for females than males, however the difference is very moderate only 0.25 points. Table 2 shows hourly wages for females and males along the five quantiles of the wage distribution, its noticeable that at all five quantiles hourly wages for females is lower than males. The table also shows that the difference increases as we move from lower quintiles to higher ones. Looking at figures 1 and 2 confirm that and uncover an important fact; although the median of hourly wages is very close for both females and males and the gap between hourly wages for males and females is relatively small at the lower quintiles of the wage distribution while there is a big difference at the 90 th quantile.
3-1 Data Description and the Raw Wage Gap
Hourly wages for females vary between 0.4 and 300 while that for males varies between 0.2 and 800. We have very low wages at lower quantiles for both males and females however it rapidly increases as we get towards the 90 th quantile with a major higher maximum value for males. Source: computed by the author using ELMPS 1998 ELMPS , 2006 ELMPS , 2012 However the estimated unconditional gender wage gap suggest a different conclusion. The distribution of the estimated raw wage gap between males and female is depicted in Figure 3 .
This figure shows that the wage gap is in favor of men along most of the wage distribution but after the 80 th quintile the gap turns to be in favor of women. The gap decreases as we move along the wage distribution, until the 25 th quintile the gap seems to change very little to be around -0.25 while after that it decreases rapidly and at around the 80 th quintile the gap approaches zero and then we have a very narrow but increasing gap in favor of females.
However as we approach the 90 th quintile the gap in favor of females starts to decrease. Thus this suggests that the discrimination against women in term of wages is focused at the very low and very high wage groups. Source: computed by the author using ELMPS 1998 ELMPS , 2006 ELMPS , 2012 The graphs represent the raw female vs. male wage gap at different quantiles.
4-Empirical Results:
4-1-OLS estimates: Table 3 year is worth about 0.94% more in wage for a woman than it is for a man. Similarly in model 3 although the wage gap in average is in favor of men it is decreasing with education. The significant positive coefficient for interaction between gender and years of education together with the positive significant coefficient of years of schooling indicates that females benefit more from education than do males. Specifically, in average each year of schooling is worth about 2.08% more for a female than it is for a male. less for the middle quantile and 25.9% less for those with high hourly wages (at the 75% quantile). In other words, across quantiles the effect of being a female on hourly wages is negative i.e. its a penalty, however this gap is higher at the lower and highest quantiles as compared to the middle ones.
Although the quantile coefficients are statistically significant than zero, they are significantly not different from the OLS coefficients (i.e. inside of the OLS 95% confidence interval of [ -.3123567, -.2434392] ). This may suggest that OLS would do a good job estimating the gender wage gap in our case. However when looking at Figure 4 that shows the estimated gender wage gap at a more disaggregated wage distribution the picture is different. Figure 4 reports the Results using OLS show that female's hourly wage is significantly less than that of males in average. Female's hourly wage is 27.8% less than that of males in average. While the wage gap in average is in favor of men it is decreasing with time. Specifically, in average each year is worth about 0.94% more in wage for a woman than it is for a man. Moreover the wage gap in favoring of men is decreasing with education. Precisely, in average each year of schooling is worth about 2.08% more for a female than it is for a male.
Quantile regression results at the 10 th , 20 th , 40 th , 60 th and 80 th quantiles shows that across quantiles the effect of being a female on hourly wages is negative i.e. its a penalty, however this gap is higher at the lower and highest quantiles as compared to the middle ones. and where most formal organizations are considered to be masculine due to natural traits, this limits them from working late hours, commuting for long periods to reach a job, moving to places where jobs pay is higher, etc. Hence they lack features that permit a good "fit" into the job market. Accordingly women are being paid less for different reasons including not being employed in better paying jobs, being excluded from promotions, or they just chose to work into family friendly and/or socially appropriate, but low paying jobs, etc.).
Thus, key policy options must include not simply the usual policies to improve women's productivity (increasing women's human capital, access to finance, etc.). But policies that encourages gender equity in hiring, and in the job markets and hence decreases time women have to spend out of the labor force (such as providing day-care centers and nurseries at the work place, allowing for parental leave, compliance with maternity regulations). Moreover, policy options need to be extended out of the labor market and into the household to help women overcome unobservables that trap them in low-paying jobs.
Another important finding of this study is that there are sticky floors, as well as glass ceiling in the Egyptian labor market. This is critical for equity and poverty-reduction consideration.
Policies to reduce poverty and break the link between gender and poverty are focused on helping self-employed females to access credit and information. Though this is certainly important, the study shows that gender wage differences harm the poor the most. Thus, more attention should be given to policies tackling gender inequalities at the bottom of the distribution 
